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The present invention relates to a method for providing a
user interface on a terminal, which provides a user interac-
tive information search service that uses, as information, a
user response to an information search request so as to
overcome local limitations coverable by an information
search service and expand a search function for the domain
that cannot be supported. A method for providing a user
interface on a terminal according to one embodiment dis-
closed in the present specification comprises a step of
transmitting, to a server, an information search request based
on a user voice 1nput; a step of receiving, from the server, a
response to the information search request; and a step of
displaying an 1tem to take, in the form of a voice imnput, a user
response to the imformation search request in the event that
the response 1ndicates that there 1s nothing found as a search

result.
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METHOD FOR PROVIDING USER
INTERFACE ON TERMINAL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s the National Stage filing under 335
U.S.C. 371 of International Application No. PCT/KR2012/

001050, filed on Feb. 13, 2012, the contents of which are all
hereby incorporated by reference herein in its entirety.

TECHNICAL FIELD

The present disclosure relates to a method of providing a
user interface on a terminal, and more particularly, to a
method of providing an interface allowing a terminal to
enter a user response to an mformation search request.

BACKGROUND ART

Terminals can be classified into two types, such as a
mobile/portable terminal and a stationary terminal based on
its mobaility. Furthermore, the mobile terminal can be further
classified into two types, such as a handheld terminal and a
vehicle mount terminal based on whether or not 1t can be
directly carried by a user.

As 1t becomes multifunctional, for example, such a ter-
minal 1s allowed to capture still images or moving 1mages,
play music or video {files, play games, receive broadcast and
the like, so as to be implemented as an integrated multimedia
player. Moreover, improvements in the aspect of structure
and software of such as terminal may be taken into consid-
eration to support and enhance the functions of the terminal.

For an example, a terminal may receive an information
search request from a user as a voice to provide the corre-
sponding search result through a dedicated search service.
However, since information providers providing informa-
tion to the dedicated search service are limited, 1t may occur
a case where there 1s no search result or the search result
cannot be provided. In this case, the terminal may provide an
interface capable of receiving a search result through excep-
tion handling, but such a web-based search result 1s 1nac-
curate and not useful, thus having a low degree of usage.

DISCLOSURE OF THE INVENTION

An embodiment disclosed 1n the present disclosure relates
to a method of a user iterface on a terminal 1n which a user
interactive information search service using user responses
to an information search request 1s provided, thereby over-
coming geographical limitations that can be covered by the
information search service as well as extending a search
function for unsupported domains.

A method of providing a user interface on a terminal
according to an embodiment disclosed in the present dis-
closure may include transmitting an information search
request based on a user’s voice mput to a server; recerving,
a response to the information search request from the server;
and displaying an item for receiving a user response to the
information search request as a voice when the response
indicates no search result.

According to an embodiment, the item may be an 1tem for
receiving a user response to the mformation search request
as a voice from the user while at the same time receiving a
web search result to the information search request from the
Server.
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Furthermore, according to an embodiment, the method of
providing a user interface on a terminal may further include
displaying an item for receiving a web search result to the
information search request from the server.

Furthermore, according to an embodiment, the method of
providing a user interface on a terminal may further include
receiving a user response to the information search request
as a voice from the user.

Furthermore, according to an embodiment, said receiving,
the user response as a voice may 1include providing an
interactive interface when the item 1s selected; and receiving
a second response to the information search request as a
voice from the user through the interactive intertface.

Furthermore, according to an embodiment, the method of
providing a user interface on a terminal may further include
transmitting a user response received from the user to the
SErver.

Furthermore, according to an embodiment, the method of
providing a user interface on a terminal may further include
acquiring at least one of location information and time
information of the terminal; and transmitting at least one of
location information and time information of the terminal to
the server.

Furthermore, according to an embodiment, the method of
providing a user interface on a terminal may further include
acquiring a user’s profile information; and transmitting the
user’s profile information to the server.

Furthermore, according to an embodiment, the user
response to the information search request may include
information itself requested by the information search
request or information linked to information requested by
the information search request.

Furthermore, according to an embodiment, the method of
providing a user interface on a terminal may further include
transmitting the information search request to an external
terminal when the item i1s selected; and receiving a user
response to the information search request from the external
terminal.

On the other hand, a method of providing a user interface
on a terminal according to another embodiment disclosed 1n
the present disclosure may include displaying at least one
information search request for which a response to the
information search request from a server indicates no search
result; receiving a user response to the at least one infor-
mation search request as a voice from a user; and transmit-
ting the received user response to the server.

According to an embodiment, the information search
request may be received as a voice from the user.

Furthermore, according to an embodiment, the method of
providing a user interface on a terminal may further include
transmitting the received information search request to the
server, and receiving a response to the iformation search
request from the server when the information search request
1s received as a voice from the user; and storing an infor-
mation search request received as a voice from the user
when a response to the received information search request
indicates no search result.

Furthermore, according to an embodiment, the informa-
tion search request may be received from an external ter-
minal.

Furthermore, according to an embodiment, the informa-
tion search request may be recerved from the external
terminal using a push notification service.

According to an embodiment disclosed in the present
disclosure, a terminal may provide an information search
service using a user response to an information search
request through a voice interface, thereby overcoming the
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limitation of specified information providers, and enhancing
the level of satisfaction for the provided information. Fur-
thermore, inputs and searches may be carried out through an
interactive service, and thus there exists an advantage in

which a user’s learning effort is almost not required in >
implementing such as function.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram illustrating a mobile terminal 10
100 associated with the present disclosure.

FIGS. 2A and 2B are perspective views 1llustrating an
external appearance of the mobile terminal 100 associated
with the present disclosure.

FIG. 3 1s a block diagram illustrating an information 15
search system according to the related art.

FI1G. 4 1s a flow chart 1llustrating a process of allowing the
mobile terminal 100 to provide a search result to an infor-
mation search request entered by a user according to the
related art. 20

FIGS. 5A through 5C are conceptual views illustrating a
process ol allowing the mobile terminal 100 to provide a
search result to an information search request entered by a
user according to the related art.

FIG. 6 1s a block diagram illustrating an information 25
search system according to the embodiments of the present
disclosure.

FI1G. 7 1s a flow chart 1llustrating a process of allowing the
mobile terminal 100 to provide a search result to an infor-
mation search request entered by a user according to an 30
embodiment of the present disclosure.

FIGS. 8A through 8D are conceptual views illustrating a
process of allowing the mobile terminal 100 to provide a
search result to an information search request entered by a
user according to an embodiment of the present disclosure. 35

FIG. 9 1s a flow chart 1llustrating a process of allowing the
mobile terminal 100 to provide a search result to a query
entered by a user according to an embodiment of the present
disclosure.

FIGS. 10A and 10B are conceptual views illustrating a 40
process of allowing the mobile terminal 100 to provide a
search result to a query entered by a user according to an
embodiment of the present disclosure.

FIG. 11 1s a conceptual view illustrating a process of
allowing a service provider 200 to provide a search result to 45
an information search request received from the mobile
terminal 100 according to an embodiment of the present
disclosure.

FIG. 12 1s an exemplary embodiment for processing the
reception ol a voice query according to a voice recognizer 30
231.

FIGS. 13A and 13B are conceptual view for explaining a
process ol allowing the mobile terminal 100 to provide a
voice interface for entering a user response to an information
search request according to another embodiment disclosed 35
in the present disclosure.

FIGS. 14A and 14B are conceptual views for explaiming
a process of allowing the mobile terminal 100 to provide a
voice interface for entering a user response to an information
search request according to still another embodiment dis- 60
closed 1n the present disclosure.

MODES FOR CARRYING OUT TH.
PREFERRED EMBODIMENTS

(Ll

63
Hereinafter, preferred embodiments of the present inven-
tion will be described in detail with reference to the accom-

4

panying drawings to such an extent that the present inven-
tion can be easily embodied by a person having ordinary
skill 1n the art to which the present invention pertains.
However, the present invention may be implemented 1n
various diflerent forms, and therefore, the present invention
1s not limited to the illustrated embodiments. In order to

clearly describe the present invention, parts not related to the
description are omitted, and like reference numerals desig-
nate like constituent elements throughout the specification.

A mobile terminal disclosed herein may include a portable
phone, a smart phone, a laptop computer, a digital broadcast
mobile device, a personal digital assistant (PDA), a portable
multimedia player (PMP), a navigation, and the like. How-
ever, 1t would be easily understood by those skilled 1n the art
that a configuration according to the following description
may be applicable to a stationary terminal such as a digital
TV, a desktop computer, and the like, excluding constituent
clements particularly configured for mobile purposes.

FIG. 1 1s a block diagram illustrating a mobile terminal
100 associated with the present invention. Referring to FIG.
1, the mobile terminal 100 may include a wireless commu-
nication unit 110, an audio/video (A/V) mput unit 120, a user
input unit 130, a sensing unit 140, an output unit 150, a
memory 160, an interface unit 170, a controller 180, a power
supply unit 190, and the like. However, the constituent
clements as 1llustrated 1n FIG. 1 are not necessarily required,
and the mobile communication terminal may be imple-
mented with greater or less number of elements than those
illustrated elements.

Hereinafter, the constituent elements 110-190 of the
mobile terminal 100 will be described in sequence.

The wireless communication unit 110 may include one or
more elements allowing radio communication between the
mobile terminal 100 and a wireless communication system,
or allowing radio communication between the mobile ter-
minal 100 and a network 1n which the mobile terminal 100
1s located. For example, the wireless communication unit
110 may 1nclude a broadcast receiving module 111, a mobile
communication module 112, a wireless Internet module 113,
a short-range communication module 114, a location infor-
mation module 115, and the like.

The broadcast receiving module 111 receives broadcast
signals and/or broadcast associated information from an
external broadcast management server through a broadcast
channel. The broadcast associated information may mean
information regarding a broadcast channel, a broadcast
program, a broadcast service provider, and the like. The
broadcast associated information may also be provided
through a mobile communication network. In this case, the
broadcast associated immformation may be received by the
mobile communication module 112. The broadcast signal
and broadcast-associated information received through the
broadcast receiving module 111 may be stored in the
memory 160.

The mobile communication module 112 transmits and/or
receives a radio signal to and/or from at least one of a base
station, an external terminal and a server over a mobile
communication network. The radio signal may include a
voice call signal, a video call signal or various types of data
according to text and/or multimedia message transmission
and reception.

The wireless Internet module 113 as a module for sup-
porting wireless Internet access may be built-in or externally
installed to the mobile terminal 100. A variety of wireless

Internet access techniques may be used, such as WLAN
(Wireless LAN), Wi-Fi, Wibro (Wireless Broadband),
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Wimax (World Interoperability for Microwave Access),
HSDPA (High Speed Downlink Packet Access), and the like.
The short-range communication module 114 refers to a
module for supporting a short-range communication. A
variety of short-range communication technologies may be >
used, such as Bluetooth, Radio Frequency IDentification

(RFID), Infrared Data Association (IrDA), Ultra WideBand
(UWB), ZigBee, and the like.

The location mformation module 115 1s a module for
acquiring a location of the mobile terminal 100, and there 1s
a GPS module as a representative example.

Subsequently, referring to FIG. 1, the A/V (audio/video)
input unit 120 recerves an audio or video signal, and the A/V
(audio/video) input unit 120 may include a camera 121, a
microphone 122, and the like. The camera 121 processes an
image Irame, such as still or moving 1images, obtained by an
image sensor 1n a video phone call or image capturing mode.
The processed 1image frame may be displayed on a display
unit 151. The 1mage frames processed by the camera 121 »¢
may be stored in the memory 160 or transmitted to an
external device through the wireless communication unit
110. Two or more cameras 121 may be provided according
to the use environment of the mobile terminal.

The microphone 122 receives an external audio signal 25
through a microphone 1n a phone call mode, a recording
mode, a voice recognition mode, and the like, and processes
the audio signal into electrical voice data. The processed
voice data may be converted and outputted into a format that
1s transmittable to a mobile communication base station 30
through the mobile communication module 112 1n the phone
call mode. The microphone 122 may implement various
types of noise canceling algorithms to cancel noise gener-
ated during the process of receiving the external audio
signal. 35

The user input unit 130 may generate input data to control
an operation of the mobile terminal 100. The user input unit
130 may be configured with a keypad, a dome switch, a
touch pad (pressure/capacitance), a jog wheel, a jog switch,
and the like. 40

The sensing unit 140 detects presence or absence of the
user’s contact, and a current status of the mobile terminal
100 such as an opened or closed configuration, a location of
the mobile terminal 100, an orientation of the mobile ter-
minal 100, an acceleration or deceleration of the mobile 45
terminal 100, and the like, and generates a sensing signal for
controlling the operation of the mobile terminal 100. For
example, when the mobile terminal 100 1s a slide phone
type, the sensing unit 140 may sense an opened or closed
configuration of the slide phone. Furthermore, the sensing 50
unit 140 may sense whether or not power 1s supplied from
the power supply unit 190, or whether or not an external
device 1s coupled to the interface unit 170.

The sensing unit 140 may include a proximity sensor 141.
Furthermore, the sensing unit 140 may include a touch 55
sensor (not shown) for sensing a touch operation with
respect to the display unit 151.

The touch sensor may be implemented as a touch film, a
touch sheet, a touch pad, and the like. The touch sensor may
be configured to convert changes of a pressure applied to a 60
specific part of the display unit 151, or a capacitance
generated from a specific part of the display unit 151, into
clectric input signals. The touch sensor may be configured to
sense not only a touched position and a touched area, but
also a touch pressure. 65

When the touch sensor and display umt 151 forms an
interlayer structure, the display unit 151 may be used as an

10

15

6

input device rather than an output device. The display unit
151 may be referred to as a “touch screen”.

When there 1s a touch input through the touch screen, the
corresponding signals may be transmitted to a touch con-
troller (not shown). The touch controller processes signals
transferred from the touch sensor, and then transmits data
corresponding to the processed signals to the controller 180.
Accordingly, the controller 180 may sense which region of
the display unit 151 has been touched.

When the touch screen i1s a capacitance type, the prox-
imity of a sensing object may be detected by changes of an
clectromagnetic field according to the proximity of a sensing
object. The touch screen may be categorized into a proxim-
ity sensor 141.

The proximity sensor 141 refers to a sensor for detecting,
the presence or absence of a sensing object using an elec-
tromagnetic field or infrared rays without a mechanical
contact. The proximity sensor 141 has a longer lifespan and
more enhanced utility than a contact sensor. The proximity
sensor 141 may include an optical transmission type pho-
toelectric sensor, a direct retlective type photoelectric sen-
sor, a mirror retlective type photoelectric sensor, a high-
frequency oscillation proximity sensor, a capacitance type
proximity sensor, a magnetic type proximity sensor, an
infrared rays proximity sensor, and the like.

Hereinatter, for the sake of convenience of explanation,
the behavior of a sensing object being placed 1n proximity
with the touch screen without being brought into contact
with the touch screen may be referred to as a “proximity
touch”, whereas the behavior of a sensing object being
brought into contact with the touch screen may be referred
to as a “contact touch”.

The proximity sensor 141 may sense the presence or
absence of a proximity touch and a proximity touch pattern
(for example, a proximity touch distance, a proximity touch
direction, a proximity touch velocity, a proximity touch
time, a proximity touch position, a proximity touch moving
state, etc.) Information corresponding to the presence or
absence of a proximity touch and the proximity touch
pattern may be displayed on the touch screen.

The output unit 150 may generate an output associated
with visual, auditory, tactile senses. The output unit 150 may
include a display unit 151, an audio output module 152, an
alarm unit 153, a haptic module 154, and the like.

The display unit 151 may display (output) information
processed in the mobile terminal 100. For example, when
the mobile terminal 100 1s operated in a phone call mode, the
display unit 151 may display a user interface (UI) or graphic
user mterface (GUI) associated with a phone call. When the
mobile terminal 100 1s operated 1n a video call mode or
image capturing mode, the display unit 151 may display a
captured 1mage, a recerved image, Ul, GUI, or the like.

The display unit 151 may include at least one of a liquad
crystal display (LCD), a thin film transistor-liquid crystal
display (TFT-LCD), an organic light emitting diode (OLED)
display, a flexible display, a three-dimensional (3D) display,
and an e-ink display.

At least one of those displays (or display devices)
included 1n the display unit 151 may be configured with a
transparent or optical transparent type to allow the user to
view the outside therethrough. It may be referred to as a
transparent display. A representative example of the trans-
parent display may be a transparent OLED (TOLED), and
the like. Under this configuration, the user can view an
object positioned at a rear side of the mobile device body
through a region occupied by the display unit 151 of the
mobile device body.
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There may exist two or more display umts 151 according
to the implementation of the mobile terminal 100. For
example, a plurality of the display umts 151 may be placed
on one surface 1n a separate or integrated manner, or may be
place on different surfaces, respectively.

The audio output module 152 may output audio data
received from the wireless communication unit 110 or stored
in the memory 160, 1n a call-receiving mode, a call-placing
mode, a recording mode, a voice recognition mode, a
broadcast reception mode, and the like. The audio output
module 152 may output an audio signal associated with a
function carried out in the mobile terminal 100 (for example,
sound alarming a call received or a message received, and
the like). The audio output module 152 may include a
receiver, a speaker, a buzzer, and the like.

The alarm unit 153 outputs signals notifying the occur-
rence ol an event from the mobile terminal 100. The
examples of an event occurring from the mobile terminal
100 may include a call recerved, a message received, a key
signal input, a touch mput, and the like. The alarm unit 153
may output not only video or audio signals, but also other
types of signals such as signals for notitying the occurrence
of an event 1n a vibration manner. Since the video or audio
signals may be also output through the display unit 151 or
the audio output unit 153, the display unit 151 and the audio
output module 152 may be categorized 1nto part of the alarm
unit 153.

The haptic module 154 generates various tactile eflects
that can be felt by the user. A representative example of the
tactile eflects generated by the haptic module 154 may
include vibration. Vibration generated by the haptic module
154 may have a controllable intensity, a controllable pattern,
and the like. For example, different vibrations may be output
in a synthesized manner or in a sequential manner.

The haptic module 154 may generate various tactile
ellects, including not only vibration, but also arrangement of
pins vertically moved with respect to a skin surface being
touched, air injection force or air suction force through an
injection port or suction port, touch by a skin surface,
contact with an electrode, effects by stimulus such as an
clectrostatic force, reproduction of cold or hot feeling using
a heat absorbing device or heat emitting device, and the like.

The haptic module 154 may be configured to transmit
tactile etfects through the user’s direct contact, or the user’s
muscular sense using a finger or a hand. Two or more haptic
modules 154 may be provided according to the configuration
of the mobile terminal 100.

The memory 160 may store a program for operating the
controller 180, or temporarily store mput/output data (for
example, phonebooks, messages, still 1mages, moving
images, and the like). The memory 160 may store data
related to various patterns of vibrations and sounds output-
ted when performing a touch 1nput on the touch screen.

The memory 160 may be implemented using any type of
suitable storage medium including a flash memory type, a
hard disk type, a multimedia card micro type, a memory card
type (e.g., SD or DX memory), Random Access Memory
(RAM), Static Random Access Memory (SRAM), Read-
Only Memory (ROM), Electrically Frasable Programmable
Read-only Memory (EEPROM), Programmable Read-only
Memory (PROM), magnetic memory, magnetic disk, optical
disk, and the like. Also, the mobile terminal 100 may operate
a web storage which performs the storage function of the
memory 160 on the Internet.

The interface unit 170 may generally be implemented to
interface the portable terminal with external devices. The
interface umt 170 may allow a data reception from an
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external device, a power delivery to each component 1n the
mobile terminal 100, or a data transmission from the mobile
terminal 100 to an external device. The interface unit 170
may 1include, for example, wired/wireless headset ports,
external charger ports, wired/wireless data ports, memory
card ports, ports for coupling devices having an 1dentifica-
tion module, audio Input/Output (I/0O) ports, video 1/O ports,
carphone ports, and the like.

The 1dentification module may be configured as a chip for
storing various information required to authenticate an
authority to use the mobile terminal 100, which may include

a User Identity Module (UIM), a Subscriber Identity Module
(SIM), and the like. Also, the device having the i1dentifica-
tion module (herematter, referred to as “identification
device”) may be implemented in a type of smart card.
Hence, the identification device can be coupled to the mobile
terminal 100 via a port.

The interface umit 170 may serve as a path for power to
be supplied from an external cradle to the mobile terminal
100 when the mobile terminal 100 1s connected to the
external cradle or as a path for transierring various com-
mand signals inputted from the cradle by a user to the mobile
terminal 100. Such various command signals or power
inputted from the cradle may operate as signals for recog-
nizing that the mobile terminal 100 has accurately been
mounted to the cradle.

The controller 180 typically controls the overall opera-
tions of the mobile terminal 100. For example, the controller
180 performs the control and processing associated with
telephony calls, data communications, video calls, and the
like. The controller 180 may include a multimedia module
181 which provides multimedia playback. The multimedia
module 181 may be configured as part of the controller 180
or as a separate component. The controller 180 can perform
a pattern recognition processing so as to recognize a hand-
writing or drawing input on the touch screen as text or
image.

The power supply unit 190 may receive external or
internal power to provide power required by various com-
ponents under the control of the controller 180.

Various embodiments described herein may be imple-
mented 1 a computer or similar device readable medium
using soltware, hardware, or any combination thereof.

For hardware implementation, 1t may be implemented by
using at least one of application specific integrated circuits
(ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devices
(PLDs), field programmable gate arrays (FPGAs), proces-
sors, controllers, micro-controllers, microprocessors, and
clectrical units designed to perform the functions described
heremn. In some cases, such embodiments may be 1mple-
mented 1n the controller 180 itsell.

For software implementation, the embodiments such as
procedures or functions may be implemented together with
separate software modules that allow performing of at least
one function or operation. Software codes can be 1mple-
mented by a software application written in any suitable
programming language. The software codes may be stored
in the memory 160 and executed by the controller 180.

Heremafiter, the method of processing a user input to the
mobile terminal 100 will be described.

The user mput unit 130 1s manipulated to receive a
command for controlling the operation of the mobile termi-
nal 100, and may include a plurality of manipulation units.
The manipulation units may be commonly designated as a
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manipulating portion, and any method may be employed it
it 1s a tactile manner allowing the user to perform manipu-
lation with a tactile feeling.

Various kinds of visual information may be displayed on
the display unit 151. The visual information may be dis-
played in the form of a character, a numeral, a symbol, a
graphic, an 1con, and the like. For an mput of the visual
information, at least one of a character, a numeral, a symbol,
a graphic, and an i1con may be displayed with a predeter-
mined arrangement so as to be implemented 1n the form of
a keypad. Such a keypad may be referred to as a so-called
“soft key.”

The display umit 151 may operate on an entire region or
operate by dividing into a plurality of regions. In case of the
latter, the plurality of regions may be configured to operate
in an associative way. For example, an output window and
an mput window may be displayed on the upper and lower
portions of the display unit 151, respectively. The output
window and the mput window may be regions allocated to
output or input information, respectively. A soft key on
which numerals for inputting a phone number or the like are
displayed 1s outputted on the input window. When the soft
key 1s touched, a numeral corresponding to the touched soft
key 1s displayed on the output window. When the first
manipulating unit 1s manipulated, a phone call connection
for the phone number displayed on the output window will
be attempted or a text displayed on the output window will
be entered to the application.

The display unit 151 or touch pad may be configured to
sense a touch scroll. The user may move an object displayed
on the display unit 151, for example, a cursor or pointer
placed on an icon or the like, by scrolling the display umit
151 or touch pad. Moreover, when a finger 1s moved on the
display unit 151 or touch pad, a path being moved by the
finger may be visually dlsplayed on the display unit 151. It
may be useful to edit an image displayed on the display unit
151.

In order to cope with a case where the display unit 151 and
touch pad are touched together within a predetermined
period of time, one function of the terminal 100 may be
implemented. For the case of being touched together, there
1s a case when the user clamps a body of the mobile terminal
100 using his or her thumb and forefinger. For one of the
above functions implemented in the mobile terminal 100, for
example, there may be an activation or de-activation for the
display unit 151 or touch pad.

FIGS. 2A and 2B are perspective views 1llustrating an
external appearance of the mobile terminal 100 associated
with the present disclosure. FIG. 2A illustrates a front
surface and a lateral surface of the mobile terminal 100, and
FIG. 2B illustrates a rear surface and the other lateral surface
of the mobile terminal 100.

Referring to FIG. 2A, the mobile terminal 100 1s provided
with a bar-type terminal body. However, the mobile terminal
100 1s not only limited to this type of terminal, but also
applicable to various structures of terminals such as a slide
type, a folder type, a swivel type, a swing type, and the like,
in which two and more bodies are combined with each other
in a relatively movable manner.

The terminal body includes a case (casing, housing, cover,
etc.) forming an appearance of the terminal. In this embodi-
ment, the case may be divided into a front case 101 and a
rear case 102. Various electronic components are mcorpo-
rated 1nto a space formed between the front case 101 and the
rear case 102. At least one middle case may be additionally
disposed between the front case 101 and the rear case 102.
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The cases may be formed by mjection-molding a syn-
thetic resin or may be also formed of a metal, for example,
stainless steel (STS), titantum (T1), or the like.

A display unit 151, an audio output module 152, a camera
121, a user mput unit 130 (refer to FIG. 1), a microphone
122, an mterface 170, and the like may be arranged on the
terminal body, mainly on the front case 101.

The display unit 151 occupies most of the front case 101.
The audio output unit 152 and the camera 121 are disposed
on a region adjacent to one of both ends of the display unit
151, and the first user input umt 131 and the microphone 122
are disposed on a region adjacent to the other end thereof.
The second user interface 132 and the interface 170, and the
like, may be disposed on a lateral surface of the front case
101 and the rear case 102.

The user mput unit 130 1s manipulated to receive a
command for controlling the operation of the portable
terminal 100, and may include a plurality of manipulation
units 131, 132.

The manipulation units 131, 132 may receive various
commands. For example, the first manipulation unit 131
may receive a command, such as start, end, scroll, or the
like. The second manipulation unit 132 may be used to
receive a command, such as controlling a volume level being
outputted from the audio output unit 152, switching it into
a touch selection mode of the display unit 151, or the like.

Retferring to FIG. 2B, a rear camera 121' may be addi-
tionally mounted on a rear surface of the terminal body,
namely, the rear case 102. The rear camera 121' may be
configured to have an 1image capturing direction opposite to
that of the front camera 121 (refer to FIG. 2A), and have a
different number of pixels from that of the front camera 121.

For example, the front camera 121 may be configured to
have a low number of pixels, and the rear camera 121' may
be configured to have a high number of pixels. Accordingly,
if the front camera 121 1s used during a video phone call,
then the size of transmission data can be reduced when a
user’s face 1s captured and the captured image 1s transmitted
in real time to the counterpart. On the contrary, the rear
camera 121' may be used in order to store high image quality
videos.

On the other hand, the cameras 121, 121" may be provided
in the terminal body 1n a rotatable and popupable manner.

A flash 123 and a mirror 124 may be additionally disposed
adjacent to the camera 121'. The flash 123 1lluminates light
toward an object when capturing the object with the camera
121'. The mirror 124 allows the user to look at his or her own
face when capturing himself or herself (in a self-portrait
mode) using the rear camera 121"

An audio output unit 152' may be additionally disposed on
a rear surface of the terminal body. The audio output unit
152' together with the audio output unit 152 (refer to FIG.
2a) can mmplement a stereo function, and implement a
speaker phone mode during a phone call.

In addition to an antenna for making a call, an antenna 116
for recerving broadcast signals may be additionally disposed
on a lateral surface of the terminal body. The antenna 116
constituting a broadcast receiving module 111 (refer to FIG.
1) may be provided 1n a drawable manner from the terminal
body.

A power supply unit 190 for supplying power to the
mobile terminal 100 may be mounted on a rear surface of the
terminal body. The power supply unit 190 may be config-
ured so as to be mcorporated 1n the terminal body, or directly
detachable from the outside of the terminal body.

A touch pad 135 for detecting a touch may be additionally
mounted on the rear case 102. The touch pad 135 may be
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configured 1n an optical transmission type similarly to the
display unit 151 (refer to FIG. 2A). Furthermore, a rear
display unit for displaying visual information may be addi-
tionally mounted on the touch pad 135. Here, the informa-
tion displayed on the both surfaces of the front display umit
151 and rear display unit may be controlled by the touch pad
135.

The touch pad 135 operates in a reciprocal relation to the
display unit 151. The touch pad 135 may be disposed 1n
parallel on a rear side of the display unit 151. The touch pad
135 may have the same or a smaller size as or than that of
the display unit 151.

The mobile terminal 100 may be provided with a function
for providing a search result corresponding to a query
received from a user. When a text query 1s received through
the user interface 130 from the user, the controller 180 may
execute a text query 1 an embedded search engine to display
a search result through the output umit 150. Alternatively, the
wireless communication unit 110 may transmit a text query
to a server through a network to execute it in an outside
search engine, and receive a search result from the server to
display 1t through the output umt 150. Furthermore, when a
voice query 1s received from the user through the micro-
phone 121, the controller 180 may convert the voice query
into a text query to execute 1t 1n the foregoing search engine,
thereby providing its search result to the user.

When a plurality of search results are returned from a
search engine, each of the search results may be classified by
theirr domains. In other words, search results may be linked
to each domain, wherein a domain may be defined in
advance as an mdex indicating a general category to which
any search result can be linked. However, the domain may
be newly generated according to an attribute of the search
result even when 1t 1s not covered within a predefined range.
The domain may be acquired by 1dentifying meamng infor-
mation associated with a subject contained 1n the search
result. For example, various types of content may include
metadata for 1dentifying a meaning contained in the content,
namely, an email address, a mail address or phone number,
contact information such as a byname used 1n message
services, and the like. The mobile terminal 100 may accom-
pany a process of reading such meaning information from
the metadata to match it to a predefined query domain.

Furthermore, a search engine may reflect the user’s con-
text and use history on a query to provide an optimal search
result. For example, though a query like “What’s the
weather like today?” does not explicitly exhibit the weather
in which area, the mobile terminal 100 may provide the
weather of a region 1n which the user 1s located as a search
result using the location information of the mobile terminal
100. Otherwise, though a query like “Execute my favorite
game” does not explicitly exhibit which game to be
executed, the mobile terminal 100 may analyze the execu-
tion time and/or execution frequency of a game to provide
boxes for checking whether to execute a game which has
been most frequently executed or execute a game which has
been executed for a long period of time as a search result.

FIG. 3 1s a block diagram illustrating an information
search system according to the related art. The information
search system according to the related art may include a
mobile terminal 100, a service provider (service server) 200,
an information provider (information server) 300, and a
network 400.

According to the following description, information
search request denotes a low data type voice or text for
requesting the search of mformation such as “Let me know
a good restaurant in the vicinity”, and a query corresponding
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to the information search request denotes an analysis result
(“restaurants at Gangnam Station”) for which words from
the information search request are detected and semantically
analyzed and denived. Furthermore, executing a query
denotes requesting a search result for a query to the data-
base.

The mobile terminal 100 provides a user interface for
information search. In other words, when an information
search request 1s recerved from a voice input from a user, the
mobile terminal 100 executes a query corresponding to the
information search request to provide a search result to the
user. The query may be executed by an internal search
engine or executed by the service provider 200. When
executed 1n the service provider 200, an information search
request 1s transierred from the mobile terminal 100 to the
service provider 200, and a search result for the query
corresponding to the information search request 1s also
transierred from the service provider 200 to the mobile
terminal 100 though the network 400.

Upon receiving an mformation search request from the
mobile terminal 100 through the network 400, the service
provider 200 executes a query corresponding to the infor-
mation search request, and receives a search result from the
information provider 300 to transmit 1t to the mobile termi-
nal 100. If there 1s no search result, then the service provider
200 transmits a message indicating that there 1s no search
result to the mobile terminal 100 through the network 400.

The information provider 300 provides a dedicated data-
base for the information search service. The dedicated
database refers to a database generated and managed by the
information provider 300. The dedicated database may be
distinguished from a web database for web search services.
For instance, when there 1s no search result for the dedicated
database of a query received from the mobile terminal 100
through the network 400, the service provider 200 may
transmit a message idicating that there 1s no search result,
wherein the mobile terminal 100 may additionally display an
item for web search while at the same time displaying no
search result. When an item for web search 1s selected, the
web server (not shown) may provide a search result for the
web database (not shown) of a query corresponding to an
information search request received from the mobile termi-
nal 100.

FIG. 4 1s a flow chart 1llustrating a process of allowing the
mobile terminal 100 to provide a search result to an 1nfor-
mation search request entered by a user according to the
related art. As recognized by the user, the process may be
carried out immediately, almost immediately, at a gradual or
appropriate speed. If the process 1s once activated, then the
progress ol the process may be automatically controlled by
a device such as the mobile terminal 100 regardless of the
user or controller by the user. The tlow of the following
process may include numerous operations that seem to occur
in a specific sequence, but i1t should be understood that the
process 1ncludes a larger or smaller number of operations
that can be executed 1n series or in parallel (using a parallel
process or multi-threading environment).

The mobile terminal 100 monitors whether or not to select
a voice search item (S102). The voice search item may be
displayed according to the user’s input as an item (menu or
icon) that can be selected by a user. In other words, the
mobile terminal 100 does not display a voice search item
(for example, hidden on the screen) 1n a typical state, but
displays a voice search item when the user 1ssues a com-
mand for displaying the voice search item. Alternatively, the
voice search item may be immplemented with a hardware
button or displayed in a fixed manner on the screen of the
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mobile terminal 100, thereby allowing the voice search 1tem
to be selected by the user under any circumstances.

When the voice search item 1s selected 1n step S102, the
mobile terminal 100 enters a listening mode (S104). In other
words, the microphone 121 1s activated, and a function for
receiving a voice mput 1s activated. In the listening mode,
the mobile terminal 100 receives all voices listening from
the outside including the user as an analog signal. The
received analog signal 1s converted into a digital signal
subsequent to removing noises or the like through a pre-
processing process. The digital signal may be temporarily
stored 1n the memory 160.

Concurrently, the mobile terminal 100 outputs an 1ndica-
tor 1 a visual or auditory manner (S106). It 1s to guide the
user to 1ssue any command with his or her voice because the
mobile terminal 100 1s 1n a listening mode. Accordingly, the
mobile terminal 100 may display a phase like “I’'m listen-
ing” on the screen or output a predetermined notification
sound.

The mobile terminal 100 may receive an information
search request through a voice mput from the user (5108),
and transmit the information search request received from
the user to the service provider 200 to execute 1t 1n an
external search engine (S110).

The service provider 200 returns a search result corre-
sponding to a text query (S112). I there 1s no search result,
then the search engine displays a message indicating that
there 1s no search result. The mobile terminal 100 deter-
mines whether or not there exists a search result (5114), and
displays a search result corresponding to the information
search request 1f there exists a search result (S116). How-
ever, 1f there exists no search result, the mobile terminal 100
displays a message indicating that there 1s no search result,
and displays an 1tem for receiving a response to the infor-
mation search request from a web server (S118).

The mobile terminal 100 monitors whether or not an 1tem
for receiving a response to the mformation search request
from a web server 1s selected (S120), and transmits the
information search request to the web server if the relevant
item 15 selected. The mobile terminal 100 receives a
response to the information search request from the web
server, and displays a search result contained 1n the received
response (S122). In this case, the search result 1s provided in
a web page format, and a message indicating that there 1s no
search result 1s displayed on the web page even when there
1s no search result, and thus 1t 1s not additionally required to
display that there 1s no search result.

FIGS. 5A through 5C are conceptual views illustrating a
process of allowing the mobile terminal 100 to provide a
search result to an information search request entered by a
user according to the related art.

FIG. SA 1s a conceptual view illustrating a screen dis-
played on the mobile terminal 100 when there exists any
search result.

The mobile terminal 100 may display a voice search item
502 on the screen 500 1n a fixed manner or according to the
user’s selection. When the voice search item 502 1s selected,
the mobile terminal 100 enters a listening mode, and a
message 504 indicating that the mobile terminal 100 1s 1n a
listening mode on the screen.

The mobile terminal 100 may receive an information
search request as a voice from the user because it 1s 1n a
listening mode. The mobile terminal 100 may display an
information search request 506 in a text format correspond-
ing to the information search request in a voice format. For
example, the mobile terminal 100 may convert an informa-
tion search request in a voice format into the information
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search request 506 1n a text format through a voice converter
provided therein to display it on the screen 500. Otherwise,
the mobile terminal 100 may transmit an information search
request 1n a voice format to the service provider 200, and the
service provider 200 may convert the information search
request 1n a voice format into the information retrieval
request 506 1n a text format to provide it to the mobile
terminal 100.

The mobile terminal 100 may transmit an information
search request to the service provider 200, and the service
provider 200 may extract a query from the information
search request, and execute the extracted query 1n a search
engine to acquire a search result from the information
provider 300. The search engine may return a search result
corresponding to the query when there exists a search result.
The service provider 200 may transmit the search result to
the mobile terminal 100.

The mobile terminal 100 may display a search result 510
received from the service provider 200 on the screen 500.
Here, the search result 510 displayed on the screen 500 may
be an optimal search result selected from a plurality of
search results through various criteria such as a user’s
context, use history or the like. The mobile terminal 100 may
turther display such a selection criteria 508 on the screen
500.

FIG. 5B 1s a conceptual view illustrating a screen dis-
played on the mobile terminal 100 when there exists no
search result.

The mobile terminal 100 may transier an information
search request to the service provider 200, and the service
provider 200 may transmit a message indicating that there 1s
no search result corresponding to the information search
request when there exists no search result. The mobile
terminal 100 displays an item 514 for transmitting the
information search request to a web server while at the same
time displaying a message 512 indicating that there i1s no
search result corresponding to the information search
request. The 1tem 514 for transmitting the information
search request to a web server 1s an item that 1s selectable by
the user, and the mobile terminal 100 transmits the infor-
mation search request to the web server 1t the item 514 for
transmitting the information search request to the web server
1s selected.

FIG. 5C 1s a conceptual view illustrating a screen dis-
played on the mobile terminal 100 when a text query 1s
executed 1n a web server.

As described above, when the mobile terminal 100 trans-
fers an mformation search request to a web server, the web
server transmits a search result page corresponding to the
information search request to the mobile terminal 100. The
mobile terminal 100 displays a page 516 receirved from the
web server on the screen 500. I1 there 1s no search result, the
web server transmits a page indicating that there 1s no search
result corresponding to a text query to the mobile terminal
100, and the mobile terminal 100 displays a page indicating,
that there 1s no search result on the screen 500.

On the other hand, the service provider 200 1s able to
acquire a search result from information provided by the
information provider 300, and thus the search result is
entirely dependent upon information provided by the infor-
mation provider 300 (When there 1s no search result, a web
search result may be additionally provided, but 1t may not be
useiul 1n many cases compared to a search result provided
from the service provider 200.) It may cause the following
problem.

First, it cannot get away from a geographical range limit
provided by the mformation provider 300. For example,
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when a query 1s based on location information such as
regional information, map information or traflic informa-
tion, information on a region which 1s not covered by the
information provider 300 cannot be provided. It may be
extended to language 1ssues, and thus information with a
language which 1s not provided by the information provider
300 cannot be provided.

Second, personal information should be transmitted for
search, thereby potentially causing a problem of iniringing
the privacy of 1its users. For example, in order to allow the
service provider 200 to provide an accurate search result, the
mobile terminal 100 should transmit its personal information
such as a user’s voice mput, address and location informa-
tion to the service provider 200, but there may be privacy
concerns when such information 1s stored by the service
provider 200.

Third, 1t may cause a problem 1n which information or
services that are not supported by the information provider
300 cannot be provided. For example, when the information
provider 300 1s not linked to a TV channel search service or
airline reservation service, it may cause a problem that the
relevant function cannot be provided.

Fourth, when there exists an error on the service provider
200 or network 400, information search services cannot be
used. It may be possible to provide more information based
on the network or reflect new information on a search result
in real time, but when 1t cannot be connected to the network
or an error 1s generated from the service provider 200, 1t may
cause an inconvenience that information search services
cannot be used.

As a result, since the information search request 1s deter-
mined based on the quality of the information provider 300,
it may be diflicult to secure an information provider who
provides regional information based services, and customer
satisfaction on the information may vary. In order to solve
the problem, the present disclosure 1s to provide a user
interactive information search service. Hereinafter, a method
of providing a user interactive information search service
and a terminal and a server employing the same.

FIG. 6 1s a block diagram illustrating an information
search system according to the embodiments of the present
disclosure. An information search system according to the
embodiments of the present disclosure may include a user-
generated database 310 i addition to the mobile terminal
100, the service provider 200, the information provider 300
and the network 400.

The user-generated database 310 denotes a space for
storing 1nformation directly entered by a user when the
service provider 200 1s unable to obtain a search result for
a query from the information provider 300. Accordingly, the
user-generated database 310 stores a user’s information
search request and a user’s response thereto (or user himself
or herself or a third party) 1n connection with each other.

In other words, the user may enter a response to the
information search request with his or her voice through the
mobile terminal 100, and the mobile terminal 100 transmaits
the entered response to the service provider 200. The service
provider 200 stores the information search request and the
entered response in connection with each other. Here, the
profile information of the user who enters a response to the
information search request or the context information of the
mobile terminal 100 such as location information, time
information or the like may be stored therein at the same
time.

Then, the service provider 200 receives the information
search request from the mobile terminal 100, and acquires a
search result for a query corresponding to the mmformation
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search request from the information provider 300. The
service provider 200 acquires a search result for a query
from the user-generated database 310 when a search result
for the query cannot be acquired from the information
provider 300. Here, the service provider 200 may acquire a
search result for the query from the user-generated database
310 based on the profile information of the user who enters
the information search request or the context information of
the mobile terminal 100 such as location information, time
information or the like.

For example, when a user who enters an information
search request 1s a female 1n her twenties, a search result for
the query may be provided from the user-generated database
310 based on information stored by the female 1n her
twenties. Otherwise, when the user who enters an informa-
tion search request 1s located at Gangnam Station, a search
result to the query associated with Gangnam Station may be
provided from the user-generated database 310.

FIG. 7 1s a flow chart 1llustrating a process of allowing the
mobile terminal 100 to provide a search result to an infor-
mation search request entered by a user according to an
embodiment of the present disclosure. As recognized by the
user, the process may be carried out immediately, almost
immediately, at a gradual or appropriate speed. If the process
1s once activated, then the progress of the process may be
automatically controlled by a device such as the mobile
terminal 100 regardless of the user or controller by the user.
The tflow of the following process may include numerous
operations that seem to occur 1n a specific sequence, but 1t
should be understood that the process includes a larger or
smaller number of operations that can be executed in series
or 1n parallel (using a parallel process or multi-threading
environment).

Subsequently to step S110 illustrated 1n FIG. 4, the mobile
terminal 100 receives a response to an information search
request from the service provider 200 (S112). Then, the
mobile terminal 100 determines whether a search result or a
message indicating that there 1s no search result 1s contained
in the response to the information search request (S114). If
a search result 1s contained 1n the response to the information

search request, the mobile terminal 100 displays the search
result (S116).

However, when a search result 1s not contained in the
response to the information search request, the mobile
terminal 100 displays an 1tem for allowing the user to add
information along with an item for a web search request
(5118). Then, the mobile terminal 100 monitors whether or
not an 1tem for a web search request is selected (5120), and
receives and displays a search result page from the web
server (S122).

The, the mobile terminal 100 monitors whether or not an
item for allowing the user to add information 1s selected
(S124), and the mobile terminal 100 enters a listening mode
when the item for allowing the user to add information 1s
selected (S126), and exhibits the mobile terminal 100 being
in a listening mode 1n a visual or auditory manner (S128).

Then, the mobile terminal 100 receives a response to the
information search request as a voice from the user (5130),
and transmits the entered response to the service provider
200 (S132). Here, the mobile terminal 100 transmits infor-
mation on the mformation search request, for example, a
query 1tsell or identification information on the query to the
service provider 200 at the same time. Then, the mobile
terminal 100 transmits the context information of the mobile
terminal 100 such as at least one of the location information




US 9,557,903 B2

17

and time information of the mobile terminal 100, and the
profile information of the user such as the user’s gender, age,
or the like at the same time.

Though not shown in the drawing, the service provider
200 analyzes (parses) the waveform of a user’s voice
response received from the mobile terminal 100 to detect its

words and semantically analyzes them. Then, the service

provider 200 stores the analysis result in the user-generated
database 310 along with the query. Here, the service pro-
vider 200 stores the profile of the user who makes a response
or the context information of the mobile terminal 100 1n the
user-generated database 310 at the same time.

FIGS. 8A through 8D are conceptual views 1llustrating a
process of allowing the mobile terminal 100 to provide a
search result to an information search request entered by a
user according to an embodiment of the present disclosure.

FIG. 8A 1s a conceptual view illustrating a screen dis-
played on the mobile terminal 100 when there exists no
search result.

The mobile terminal 100 may display a voice search item
602 on the screen 600 1n a fixed manner or according to the
user’s selection. When the voice search item 602 is selected,
the mobile terminal 100 enters a listening mode, and a
message 604 indicating that the mobile terminal 100 1s 1n a
listening mode on the screen. The mobile terminal 100 may
receive an information search request as a voice from the
user because 1t 1s 1n a listening mode.

The mobile terminal 100 may transmit an nformation
search request 1n a voice format to the service provider 200,
and receive text corresponding to the information search
request 1 a voice format along with a response to the
information search request from the service provider 200.
The mobile terminal 100 may display a text query 606
received from the service provider 200 on the screen 600,
and also display a response to the information search request
received from the service provider 200 on the screen 600.
For example, the mobile terminal 100 may display a search
result on the screen 600 when the response contains the
search result, and display a message 608 indicating that there
1s no search result on the screen 600 when the response does
not contain the search result.

Furthermore, when the response does not contain the
search result, the mobile terminal 100 may further display an
item 610 for receiving a response to the information search
request from a web server and an 1tem 612 for retrieving a
response to the information search request from the user-
generated database 310. Both the item 610 for receiving a
response to the information search request from a web server
and the item 612 for retrieving a response to the information
search request from the user-generated database 310 may be
implemented as selectable items in an individual manner,
but one item may be displayed on the screen 600 as an 1tem
for executing both a function for recerving a response to the
information search request from a web server and a function
for retrieving a response to the information search request
from the user-generated database 310.

When the item 610 for receiving a response to the
information search request from a web server 1s selected by
the user, the mobile terminal 100 display a search result page
516 on the screen 600 as illustrated 1n FIG. 5C. If the item
612 for retrieving a response to the information search
request from the user-generated database 310 1s selected by
the user, then the mobile terminal 100 enters a listeming,
mode again, and displays a message 614 indicating that the
mobile terminal 100 1s in the listening mode again on the
screen 600.
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The mobile terminal 100 receives a user response to the
information search request as a voice, and displays the
received user response 616 on the screen 600. To this end,
the mobile terminal 100 may convert a user response 1 a
voice format into text to display it on the screen 600.
Otherwise, 1t the mobile terminal 100 transmits a user
response 1n a voice format to the service provider 200, and
the service provider 200 converts the user response 1n a
voice format 1nto text and transmuts it to the mobile terminal
100 again, then the mobile terminal 100 may display the user
response 1n a text format recerved from the service provider
200 on the screen 600.

Concurrently, the mobile terminal 100 display an 1item 618
for storing a user response on the screen 600. 11 the item 618
for storing a user response 1s selected, the mobile terminal
100 may transmit a request for storing the user response to
the service provider 200, and the service provider 200 may
store the user response received from the mobile terminal
100 according to the request in the user-generated database
310. Here, the service provider 200 may store the informa-
tion search request and a user response recerved from the
mobile terminal 100 1n connection with each other. Then, the
stored user response may be provided to the mobile terminal
100 as a search result to the information search request of the
user or another user.

In FIG. 8B, the user enters information itself requested by
the information search request, for example, an answer to
the question, as a voice. On the contrary, referring to FIG.
8C, the user enters information linked to 1nformation
requested by the information search request, for example, a
method capable of acquiring an answer to the question as a
voice. The embodiments of the present disclosure may
include both a case where mformation requested by the
information search request 1s directly provided and a case
where information requested by the information search
request 1s indirectly provided through information linked
thereto.

During the process, the mobile terminal 100 may provide
an interactive interface. In other words, the mobile terminal
100 may display an information search request on the screen
600 through an interactive interface, and in a similar manner,
the mobile terminal 100 may display a user response to the
information search request on the screen 600.

Referring to FIG. 8D, the service provider 200 transmits
a response to a request for storing a user response of the
mobile terminal 100 to the mobile terminal 100. For
example, the service provider 200 may transmit a message
indicating that a user response has been successiully stored
in the user-generated database 310 to the mobile terminal
100. The mobile terminal 100 may display a message 622
indicating that the user response has been successiully
stored 1n the user-generated database 310 on the screen 600
along with the information search request 624 and user
response 626.

FIG. 9 1s a flow chart 1llustrating a process of allowing the
mobile terminal 100 to provide a search result to a query
entered by a user according to an embodiment of the present
disclosure. As recognized by the user, the process may be
carried out immediately, almost immediately, at a gradual or
appropriate speed. If the process 1s once activated, then the

progress ol the process may be automatically controlled by
a device such as the mobile terminal 100 regardless of the
user or controller by the user. The tlow of the following
process may include numerous operations that seem to occur
in a specific sequence, but i1t should be understood that the
process includes a larger or smaller number of operations
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that can be executed 1n series or in parallel (using a parallel
process or multi-threading environment).

The mobile terminal 100 receives an information search
request as a voice from a user to transmit it to the service
provider 200 (S202). Upon receiving the information search
request from the mobile terminal 100 (the service provider
200 converts the information search request into text when
the information search request 1s transierred as a voice),
first, the service provider 200 makes an attempt to acquire a
search result corresponding to the information search
request from the information provider 300 (5204). For
example, the service provider 200 executes a query corre-
sponding to the information search request 1n the informa-
tion provider 300. Then, the service provider 200 determines
whether or not to acquire a search result from the service
provider 200 (S206), and transmits the search result
acquired from the mnformation provider 300 to the mobile
terminal 100 when the search result can be acquired from the
information provider 300 (5208).

When the search result cannot be acquired from the
information provider 300, the mobile terminal 100 subse-
quently makes an attempt to acquire the search result from
the user-generated database 310 (S210). Then, the service
provider 200 determines whether or not to acquire the search
result from the user-generated database 310 (S212), and
transmits the search result acquired from the user-generated
database 310 to the mobile terminal 100 when the search
result can be acquired from the user-generated database 310
(S214).

If the search result cannot be acquired from the informa-
tion provider 300 and user-generated database 310, then the
service provider 200 transmits a message indicating that
there 1s no search result to the mobile terminal 100 (S216).

The embodiments of the present disclosure are not depen-
dent on the search sequence, and for example, the service
provider 200 makes an attempt to acquire the search result
from the user-generated database 310 for the first time, and
makes an attempt to acquire the search result from the
information provider 300 for the second time or makes an
attempt to acquire the search result from the information
provider 300 and user-generated database 310 at the same
time.

FIGS. 10A and 10B are conceptual views illustrating a
process ol allowing the mobile terminal 100 to provide a
search result to a query entered by a user according to an
embodiment of the present disclosure.

The mobile terminal 100 may display a voice search item
702 on the screen 700 1n a fixed manner or according to the
user’s selection. When the voice search item 702 is selected,
the mobile terminal 100 enters a listening mode, and a
message 704 indicating that the mobile terminal 100 1s 1n a
listening mode on the screen. The mobile terminal 100 may
receive an information search request as a voice from the
user because it 1s 1n a listening mode.

The mobile terminal 100 may display an information
search request 706 on the screen 700. For example, the
mobile terminal 100 may convert the information search
request 1n a voice format into text to display it on the screen
700 or transmit the information search request in a voice
format to the service provider 200, and then receive a text
converted imnformation search request from the service pro-
vider 200 to display it on the screen 700.

Furthermore, the mobile terminal 100 may display a
response to the information search request recerved from the
service provider 200 on the screen 700. For example, the
mobile terminal 100 may display a search result acquired by
the service provider 200 from the information provider 300
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on the screen 700 when the response contains the search
result acquired from information provider 300, and display
a message 708 indicating that there 1s no search result
acquired from the information provider 300 on the screen
700 when the response does not contain the search result
acquired from information provider 300.

Furthermore, for example, when the response contains a
search result acquired by the service provider 200 from the
user-generated database 310, the mobile terminal 100 may
display the search result 712 acquired by the service pro-
vider 200 from the user-generated database 310 on the
screen 700. Here, the mobile terminal 100 may acquire the
description 710 of the search result 712 acquired by the
service provider 200 from the user-generated database 310,
for example, the context or user profile of the mobile
terminal 100 that has provided the relevant search result 712
to display 1t on the screen 700.

In FIG. 10A, the mobile terminal 100 receives informa-
tion 1tself requested by the imformation search request from
the service provider 200, for example, an answer to the
question, to provide it to the user. On the contrary, referring
to FIG. 10B, the mobile terminal 100 receives information
linked to information requested by the information search
request from the service provider 200, for example, a
method capable of acquiring an answer to the question to
display it to the user. The embodiments of the present
disclosure may include both a case where information
requested by the information search request 1s directly
provided and a case where imformation requested by the
information search request 1s indirectly provided through
information linked thereto.

FIG. 11 1s a conceptual view illustrating a process of
allowing a service provider 200 to provide a search result to
an information search request received from the mobile
terminal 100 according to an embodiment of the present
disclosure.

According to an embodiment, a voice query correspond-
ing to the information search request received from the
mobile terminal 100 1s converted into a text query prior to
being executed 1n a search engine. For example, a voice
query received from the mobile terminal 100 through an
audio input component such as a microphone may be
recognized as text prior to executing the query 1n at least one
search engine 260 1ncluding a text search engine configured
to process a text query.

The service provider 200 is configured to receive an
information search request from the mobile terminal 100,
and receive and process a voice query or text query corre-
sponding to the information search request. The voice
receiving unit 220 1s activated to receive a voice query, and
the text receiving unit 240 1s activated to receive a text
query. However, the search engine 260 that executes a query
may include a text search engine configured to receive only
a text query. Therefore, the service provider 200 may include
a query conversion unit 230, wherein the query conversion
umt 230 1s configured to receive a voice query, and recog-
nize 1t as a text query. The text query 1s transierred to a query
execution unit 250 for subsequent processes.

The service provider 200 performs an additional process
to enhance the reception and processing ol a query. For
example, the service provider 200 1s configured to receive a
voice query, but 1t may be diflicult to 1dentity some of the
terms in the voice query due to pronunciation variation.
Accordingly, a voice query term database containing a range
of pronunciation of the terms may be mutually linked to a
typical query term representing technologies associated with
query terms pronounced in a variable manner. The voice
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query term database may be used to mutually link a voice
term of the voice query to a text term allowed 1n the text
query to transmit 1t to the search engine 260. The query
conversion unit 230 may therefore identify a voice query
term 1n the voice query term database and convert the voice
query term 1nto a typical text query term, thereby converting
a voice query to a text query.

Alternatively or additionally, the processing of a query
may be implemented by parsing the query according to a
language model according to the domain of the query. For
example, the language model may be devised to process a
voice query according to a language that can be typically
used while the user speaks a voice query.

FIG. 12 1s an exemplary embodiment for processing the
reception ol a voice query according to a voice recognizer
231. The voice recognizer 231 may include an n-gram
language model 233, and it 1s configured to 1dentily a query
term based on a word 1n a common triple language sequence
within the language model. The n-gram language model 233
may be trained to recognize the query term of a voice query
using a text query corresponding to the voice query set as a
training set, and used to 1dentily the voice term of the voice
query according to the word of the language model. The
voice recognizer 231 may include a pronunciation model
237 containing the pronunciation expression ol various
query terms of the voice query. Furthermore, the voice
recognizer 231 may include an audio model 235 for 1den-
tifying phonemes from an audio input containing the voice
query. Phonemes 1dentified by the audio model 235 can be
matched to individual query terms according to the pronun-
ciation model 237, and parsed into query terms having a
high statistical probability. The voice recognizer 231 may
therefore generate a recognition result that can be provided
as a result including the text query.

Furthermore, a query converted or recognized while con-
verting the voice query to a text query may be inaccurate
enough to be dependent therecon. For example, the voice
query converted mto a terminal may not be sufliciently
accurate. Therefore, the service provider 200 may be con-
figured to allow the user to check the converted query
subsequent to converting the query and prior to executing
the converted query 1n the search engine 260. The converted
query may be executed 1n the search engine 260 when the
converted query 1s confirmed by the user, but an alternative
parsing may be proposed when the converted query 1s not
confirmed by the user, and/or the user may enter a query
again. A person skilled in the art may devise various
improved embodiments associated with the reception and
normalization 1n 1mplementing technologies disclosed
herein.

A second aspect, varying in the embodiments of the
technologies, relates to a database on which a query can be
executed. For a first example, various search engines 260,
for example, a web search engine configured to search a web
page on the Internet or other networks, a file search engine
configured to search files stored on a local or network file
system, an object search engine configured to search objects
stored 1n a device, or a database search engine configured to
search a record of the database may be configured to cover
various data sources. For a second example, various search
engines may be configured to accommodate different types
of queries such as a natural language query, a keyword
query, a mathematical query, or a query written with a
programming language, for example. For a third example,
various search engines 260 may support various logical
configurations such as field based limit, Boolean logic, or
programming logic. Many types of queries may be executed
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in various types of search engines 260 while implementing
technologies disclosed herein.

IT a text query 1s executed 1n the search engine 300, then
the search engine 260 returns search results to the query
execution umt 250. The search results may be acquired from
data sources such as a web page, a file, an object, a record,
or the like. The search results may be linked to each domain,
wherein a domain may be defined in advance as an index
indicating a general category to which any search result can
be linked. However, the domain may be newly generated
according to an attribute of the search result even when it 1s
not covered within a predefined range. The domain may be
acquired by identilying meaning information associated
with a subject contained 1n the search result. For example,
various types ol content may 1nclude metadata for 1dentify-
ing a meaning contained in the content, namely, an email
address, a mail address or phone number, contact informa-
tion such as a byname used 1n message services, and the like.
The service provider 200 may accompany a process of
reading such meaning information from the metadata to
match it to a predefined query domain.

Alternatively, the domain may be acquired by a particular
identifiable attribute of the search result. For example, the
search result may be matched to a domain through regular
expressions, heuristics, machine-learning classifies or pat-
tern matching technologies when typically structured like a
name such as a combination of two or more words 1n which
the first letter 1s a capital letter. Otherwise, the domain may
be a key factor serving during a process of retrieving a
search result. For example, a name mentioned in the title of
the search or significantly mentioned 1n the associated
content may be estimated as the domain. Otherwise, a
natural language parser may be used to evaluate the content
and select a domain for the search result. Otherwise, a neural
network or statistical classifier such as a Bayesian classifi-
cation function may be used to determine the domain of the
search result. For example, the domain may be determined
by 1identifying a domain on which the URL 1s clicked by the
user.

FIGS. 13A and 13B are conceptual view for explaining a
process ol allowing the mobile terminal 100 to provide a
voice interface for entering a user response to an information
search request according to another embodiment disclosed
in the present disclosure.

Embodiments illustrated in FIGS. 13A and 13B are
directed to provide an interface capable of allowing the user
of the mobile terminal 100 to directly enter a user response
when a response to an information search request from the
service provider 200 indicates that there 1s no search result.

Upon receiving an information search request, the mobile
terminal 100 transmits the information search request to the
service provider 200, and receives a response to the infor-
mation search request from the service provider 200. Fur-
thermore, when the response to the information search
request contains a search result, the mobile terminal 100
displays a search result on the screen. However, when the
response to the mnformation search request does not contain
a search result, namely, when the response to the information
search request indicates that there 1s no search result, the
mobile terminal 100 stores the information search request in
the memory 160. Then, the mobile terminal 100 receives
another information search request from the user, and simi-
larly processes another information search request that has
been recerved.

When the user selects an 1tem for displaying an informa-
tion search request for which there has been no search result,
the mobile terminal 100 displays at least one information
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search request 906 for which there has been no search result
along with a guide message 904 as 1illustrated in FIG. 13A.
Furthermore, an item 908 for adding a user response to the
information search request 906 1s turther displayed on each
information search request 906. The 1tem 908 for adding a
user response may be a user selectable item.

Referring to FIG. 13B, when the 1item 908 for adding a
user response 1s selected by the user, the mobile terminal 100
enters a listening mode, and subsequently display an infor-
mation search request 912 corresponding to the selected
item 908 along with a message 910 indicating that the
mobile terminal 100 1s 1n the listening mode. The user enters
a user response to the information search request 912 as a
voice, and the mobile terminal 100 displays the entered user
response on the screen 900. Furthermore, the mobile termi-
nal 100 requests the service provider 200 to store the entered
user response 914 along with the information search request
912. The service provider 200 stores the user response 914
and information search request 912 in connection with each
other, and transmits the stored result to the mobile terminal
100.

FIGS. 14A and 14B are conceptual views for explaining
a process of allowing the mobile terminal 100 to provide a
voice interface for entering a user response to an information
search request according to still another embodiment dis-
closed 1n the present disclosure.

Embodiments illustrated i FIGS. 14A and 14B are
directed to provide an itertace capable of allowing the user
of the mobile terminal 100 to enter a user response upon
receiving a message requesting the user response from an
external terminal.

Referring to FIG. 14A, when a voice search 1tem 1002 1s
selected to enter a listening mode, the mobile terminal 100
displays a message 1004 indicating that the mobile terminal
1s 1n the listening mode. Furthermore, upon receiving an
information search request from the user, the mobile termi-
nal 100 display the information search request 1006 on the
screen 1000. The mobile terminal 100 transmits the infor-
mation search request to the service provider 200, and
receives a response to the mformation search request from
the service provider 200. Furthermore, when the response to
the information search request contains a search result, the
mobile terminal 100 displays the search result on the screen.

However, when the response to the information search
request does not contain a search result, namely, when the
response to the mmformation search request indicates that
there 1s no search result, the mobile terminal 100 displays a
message 1008 indicating that there 1s no search result on the
screen 1000. Concurrently, the mobile terminal 100 displays
an item 1010 for receiving a response to the mmformation
search request from a web server and an item 1012 for
receiving a response to the mformation search request from
a user of the external terminal on the screen 1000.

Referring to FIG. 14B, the external terminal 100" enters a
listening mode while receiving the information search
request using a push notification service (or inquiry service)
from the mobile terminal 100, and displaying the informa-
tion search request 1106 and the description 1104 of the
information search request 1106 on the screen 1100. The
external terminal 100' receives a user response to the imifor-
mation search request as a voice from the user, and transmits
the received user response to the mobile terminal 100 again.

Therefore, 1t should be understood that the foregoing
embodiments are merely 1llustrative but not restrictive 1n all
aspects. The scope of the present invention 1s defined by the
appended claims rather than by the detailed description, and
all changes or modifications derived from the meaning,
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scope and equivalent concept of the claims should be
construed to be embraced by the scope of the present
invention.

The mvention claimed 1s:

1. A method of providing a user interface 1n a terminal, the
method comprising:

transmitting a specific information search request to a

server based on a user’s voice mput;

recerving a {irst response from the server in response to

the specific information search request;

displaying an 1tem for receiving voice as a second

response related to the specific information search
request when the first response indicates no search
result;

displaying a screen for receiving the second response

when the 1tem 1s selected:;

recerving the second response via the displayed screen;

transmitting the received second response to the server;

and

displaying the second response as text when the specific

information search request 1s received from the user
after the recerved second response 1s transmitted to the
Server.

2. The method of claim 1, wherein the second response 1s
received while also receiving a web search result from the
server 1n response to the specific information search request.

3. The method of claim 1, further comprising;:

displaying an item for receiving a web search result from

the server in response to the information search request.

4. The method of claim 1, further comprising:

acquiring at least location information or time information

related to terminal; and

transmitting the acquired at least location mnformation or

time nformation to the server.

5. The method of claim 1, further comprising:

acquiring proifile information related to the user; and

transmitting the acquired profile information to the server.

6. The method of claim 1, wherein the second response
comprises information requested by the specific information
search request or information linked to information
requested by the specific information search request.

7. The method of claim 1, further comprising;:

transmitting the specific information search request to an

external terminal when the item 1s selected; and
recerving the second response from the external terminal.

8. The method of claim 1, wherein the information search
request 1s recerved from the user as voice.

9. The method of claim 8, further comprising:

storing the information search request received from the

user as voice when a response to the received infor-
mation search request indicates no search result.

10. The method of claim 1, wherein the information
search request 1s received from an external terminal using a
push notification service.

11. A method of providing a user interface 1n a terminal,
the method comprising:

displaying at least one information search request for

which a response from a server indicates no search
result;

displaying an item for receiving a user voice response

related to the displayed at least one information search
request;

displaying a screen for receiving the voice response when

the 1item 1s selected;

recerving the voice response via the displayed screen;

transmitting the received voice response to the server; and
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displaying the received voice response as text when the at
least one imnformation search request 1s received from
the user after the received voice response 1s transmitted
to the server.

12. The method of claim 11, wherein the at least one
information search request i1s received from the user as
voice.

13. The method of claim 12, further comprising:

storing the at least one information search request
received from the user as voice when the response to
the received information search request indicates no
search result.

14. The method of claim 11, wherein the at least one
information search request 1s received from an external
terminal.

15. The method of claim 14, wherein the at least one
information search request i1s received from the external

terminal using a push notification service.
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16. The method of claim 11, wherein the voice response
1s received while also receiving a web search result from the
server 1n response to the specific information search request.

17. The method of claim 11, further comprising:

acquiring at least location information or time information

related to terminal; and

transmitting the acquired at least location mnformation or

time information to the server.

18. The method of claim 11, further comprising:

acquiring profile information related to the user; and

transmitting the acquired profile information to the server.

19. The method of claim 11, wherein the user voice
response comprises mnformation requested by the mforma-
tion search request or information linked to information
requested by the information search request.

20. The method of claim 11, further comprising:

transmitting the information search request to an external

terminal when the item 1s selected; and

recerving the voice response from the external terminal.
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